GCs are observed when TNF-R(p55)-Ig is also injected, whereas LT3R-Ig treatment impeded the formation of aggregations of these cells even further, leaving scattered PNA + single cells and very small clumps throughout the white pulp of the spleens. Anti-TNFot had no effect. These results suggest that endogenous vSAg mediated GC formation is independent of antigen trapping by FDCs.
INTRODUCTION
Germinal center (GC) formation during the immune response to exogenous traditional Ags is thought to require the interaction of B and T cells as well as follicular dendritic cells (FDCs) . Stimulation of a large number of T helper cells, such as occurs after injection of an exogenous superantigen (SAg), might cause the polyclonal activation of B cells in an antigen nonspecific fashion (Modlin et al., * This work was supported by USPHS Grant # AG-04980 from the National Institute of Aging.
corresponding author. E-mail: thorbj01 @mcrcr.med.nyu.edu 1996, Tumang et al., 1991 , Luther et al., 1997 , perhaps even leading to autoimmunity (Acha-Orbea, 1993 , Ponzio et al., 1997 . Bacterial and exogenous viral SAgs are also traditional antigens that can induce Ab formation and would therefore be expected to induce GC formation. However, the endogenous retroviral (v) SAgs, encoded by the LTR of mammary tumor viruses, are transcribed primarily in B and CD8 T cells (Webb and Sprent, 1990 ) and the protein is detectable on the surface of activated B cells and B cell lymphomas (Winslow et al., 1992 , Mohan et al., 1993 . Although vSAgs tend to bind strongly to MHC class II antigens (Winslow et al., 1994) , and are probably not present as soluble products, they can move from class II-to class II + cells (Delcourt et al., 1997) . They fail to induce detectable Ab responses and cytotoxic T cell responses (Matossian-Rogers and Festenstein, 1977, Herrmann et al., 1992) , but induce strong proliferation of the CD4 + T cells bearing the responsive V in their TCR, usually followed by deletion of these T cells, depending on the avidity of the interaction with the vSAg presenting cell (Webb et al., 1994) .
In their study of the histological response to injection of exogenous MMTV, Luther et al (Luther, et al., 1997) (Forman and Pure, 1991 and LTR-Ig, prepared as described (Fig. 2B ) within 4 days and remained this high through day 9 after T cell transfer. CD8 + T cells increased slowly and less impressively, but in .some experiments reached 20% of CD8 + T cells by day 9 (Fig. 2B) . The increase in V6 in T cells was absent when LPS had not been injected at the time of B cell transfer, remaining below 2%. The ratio of CD4+/CD8 + T cells in the recipient spleens remained stable on days 4 and 6 after T cell transfer. In some experiments there was an increase in CD8 + T cells by day 9 (Fig. 2A) , suggesting that a cytotoxic T cell response might be taking place against the DBA/2 cells, which was not, however, dominated by V6 + cells to the same extent as was the response in the CD4 + T cells. In experiments with purified donor CD4 T cells and also in some experiments with purified total T cells, this increase in CD8 T cells was not observed and the CD4/CD8 ratio in recipients' spleens by day 9 was approximately 10. In those experiments, GC formation in recipient spleens remained at peak levels through day 9 after T cell (or day 10 after B cell) transfer. The in vitro proliferative response of BALB/c T cells to LPS-induced DBA/2 B cell blasts was studied for its sensitivity to inhibition by anti-vSAg7 mAb.
The results in Table II show that the response to 7-irradiated LPS-blasts was much greater than that to unstimulated DBA/2 B cells. In addition, this response was~80% inhibited by the presence of anti-vSAg7. This inhibition was specific as shown by the lack of inhibition of the response to Con A. These data indicate that the initial response of BALB/c T cells to DBA/2 LPS blasts is overwhelmingly due to vSAg7.
Role of molecules of the TNF-R family in the vSAg7-induced GC response
The rapidity of the GC formation after B + T cell transfer in the SCID mouse microenvironment suggested a relative independence from FDCs, which have been reported to be undetectable in SCID lymphoid tissues (Kapasi, et al., 1993) . In fact, staining for CR1, FDC-M1 and FDC-M2 failed to detect any FDCs on day 5 after injection of DBA/2 B + BALB/c T cells (not shown), although the spleen contained numerous GCs. To study this aspect further, and in view of the well-known inhibitory effect of TNF-RI-Ig and LTI3R-Ig on FDC development (Matsumoto et al., 1996, Rennert et al., 1997), we injected 0.4 mg TNF-RI(p55)-Ig or LTI3R-Ig ip at the time of the B cell-transfer. Although this resulted in a much more disperse response on the part of the PNA / B cells, probably as a result of the known destructive influence of these reagents on the B-T cell compartments and follicular structure, the total number of PNA-binding blast cells seen in small clusters all over the white pulp of the spleen was still measurable (Figs. 3 and 4) . The number of GCs per spleen was higher in the TNF-RI-Ig injected than in control-lg injected recipients on day 5 after B cell transfer, while the mean GC size was much reduced (Fig. 3) , Langevoort et al., 1963 , Jacobson and Thorbecke, 1968 , Coico et al., 1983 . The vSAg induced GC response resembles more that of a secondary response to nominal Ag, where the presence of primed T cells causes an acceleration in GC formation (Buerki et al., 1989 (Langevoort, et al., 1963 , Thorbecke et al., 1962 (Koopman et al., 1994) and that immune complexes with bound complement present on the FDC surface greatly contribute to this effect Fischer, 1997, Croix et al., 1996) . Indeed, staining for FDCs in the SCID recipients in our experiments showed a complete absence of detectable FDCs on day 5 when numerous large GCs were present in the follicles. These results agree with those obtained in LT -/-mice, where FDCs are not found, but GCs are produced in the mesenteric lymph nodes that sometimes develop in these mice , Koni et al., 1997 , Koni and Flavell, 1998 . These GCs are localized within CD24+IgD + B cell containing follicles, are specifically induced by antigen challenge ip, but fail to persist (Koni and Flavell, 1999) . Thus, both the normal localization of the GCs in follicles and a failure to persist are shown in two different situations, where functional interaction between GC B cells and FDCs is lacking. The effect of the injection of TNF-R-Ig on GC formation in the present experiments provides further evidence that the production of clusters of PNA-binding B cells does not require participation from FDCs.
The disorganization of the lymphoid tissue, which is reported to result from the injection of either TNF-R-Ig or LTR-Ig (Matsumoto, et al., 1996, Rennert et (Tsiagbe et al., 1998 , Ponzio et al., 1996 .
